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Abstract of JP2001 348223 

PROBLEM TO BE SOLVED: To provide a technique capable of directly synthesizing highly dispersible 
ceria-zirconia solid-solution particulates having excellent uniform mixability with a ternary catalyst and a 
function as a promoter in a step in which the particles are not subjected to heat treatment in the 
atmospheric air by a simple process. SOLUTION: A cerium (IV) salt and a zirconium salt are used and 
these salts are hydrolyzed simultaneously in parallel in the form that the salts are dissolved in an 
aqueous medium and is prepared as an aqueous mixed salt solution, by which the solid-solution 
particulates of ceria and zirconia are directly synthesized and are formed in the aqueous mixed salt 
solution. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the Seria-zirconia solid-solution particle characterized by 
compounding the solid-solution particle of Seria and a zirconia directly, and making it generate in this 
mixed salt water solution by making those salts hydrolyze in concurrency in the gestalt which was made 
to dissolve them in an aquosity medium and was used as the mixed salt water solution using the cerium 
(IV) salt and the zirconium salt. 

[Claim 2] cerium ( III ) the manufacture approach of the Seria-zirconia solid solution particle 
characterize by compound the solid solution particle of Seria and a zirconia directly , and make it 
generate in this mixed salt water solution in the gestalt which be made to dissolve they in an aquosity 
medium and be used as the mixed salt water solution using the salt and the zirconium salt by make those 
salts hydrolyze in concurrency under existence of an oxidizing agent . 

[Claim 3] The manufacture approach of the Seria-zirconia solid-solution particle according to claim 2 
that said oxidizing agent is pel OKUSO disulfate. 

[Claim 4] The manufacture approach of the Seria-zirconia solid-solution particle given in any of claim 1 
by which said mixed salt water solution is made the mixed salt concentration below 0.5 mols / L thru/or 
claim 3 they are. 

[Claim 5] The manufacture approach of the Seria-zirconia solid-solution particle given in any of claim 1 
by which said mixed salt water solution is heated [ claim ] under temperature lower than 300 degrees C, 
and said hydrolysis reaction is made to go on thru/or claim 4 they are. 

[Claim 6] The Seria-zirconia solid-solution particle to which the mol presentation ratio of Seria and a 
zirconia is the solid solution of 20:80-95:5, and specific surface area in the phase of heat treatment of 
less than 300 degrees C is characterized by the pitch diameter of 50m2 / g-200m2 / g, and microcrystal 
having the crystal phase which is 2-25nm and consists of ****** thru/or a cubic, or its mixture in X 
diffraction excluding a monoclinic system zirconia substantially. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Seria-zirconia solid-solution particle and its 
manufacture approach, and relates to the Seria-zirconia solid-solution particle which may be used 
suitably, and the method of manufacturing it advantageously in detail as an addition component of 
internal combustion engines, such as an automobile, especially the co-catalyst in the catalyst for 
emission gas purification discharged from a gasoline engine, or the three way component catalyst for 
emission gas purification. 
[0002] 

[Background of the Invention] The nitrogen oxides (NOx), carbon monoxide (CO), and hydrocarbon 
(HC) which are the harmful matter in the exhaust gas discharged by the internal combustion engine etc. 
are removed by the three way component catalyst which makes it come to support Pt, Rh, Pd, etc. on 
support. The ambient atmosphere for which this three way component catalyst is used is a oxidation 
reduction ambient atmosphere called theoretical air fuel ratio (A/F), and in order to promote an 
oxidation reduction reaction near [ this ] an air-fuel ratio (A/F), Seria is added as a co-catalyst. This 
Seria is CO, HC, and NOx which are an exhaust gas component using the place which emits oxygen 
under reducing atmosphere while absorbing oxygen under an oxidizing atmosphere to this property. It is 
made to purify efficiently. 

[0003] However, if it is in the three way component catalyst which comes to add such Seria as a co- 
catalyst, by exposing Seria to hot exhaust gas, degradation of absorption / emission engine performance 
of oxygen is caused for the fall of the specific surface area by the condensation and grain growth of 
sintering of noble metals, or the Seria particle which is a catalyst body, and it is known that the engine 
performance of the catalyst itself will fall relatively. For this reason, although the device which adds 
components, such as Ba, Zr, and La, and improves thermal resistance that such condensation of Seria 
should be controlled is performed, the Seria-zirconia powder which discovers the function as a co- 
catalyst with sufficient miscibility with a three way component catalyst, namely, absorbs and emits 
oxygen efficiently is demanded. 

[0004] From the former, as Seria-zirconia powder added by the emission-gas-purification catalyst or the 
co-catalyst ** Aqueous ammonia is dropped at the mixed water solution of a cerium nitrate and 
zirconium nitrate. The approach of carrying out coprecipitation and calcinating it at the temperature of 
about 1000 degrees C among air, Moreover, coprecipitation of the aqueous ammonia is added and 
carried out to cerium oxide and the nitric-acid water solution of a zirconium dioxide. It returns, the 
inside of the inert gas which contains hydrogen after calcinating this in oxygen - a temperature up - 
Furthermore, the approach [Japan Institute of Metals which calcinates in oxygen and reoxidates The 
59th volume (1995), The mixed water solution of what was manufactured by the 1237-1246page] etc., 
** cerium, and a zirconium salt is sprayed in an oxidizing atmosphere. The zirconium-cerium multiple 
oxide powder heated and obtained (JP,8-73221,A), ** It is a compound containing cerium oxide, a 
zirconium dioxide, and an oxidation hafnium, and the multiple oxide (JP,8- 109020, A) which has phi ? 
phase as a crystal phase is known. 

[0005] Furthermore, the approach [JP, 10-21 21 22, A; "Journal of American Ceramic Society", 82, 
pp.301 7-23 (1999)] of manufacturing the Seria-zirconia particle is clarified by mixing so that it may 
become the purpose presentation, and calcinating a cerium compound at the temperature of 300-700 
degrees C as **, to the hydration zirconia generated by hydrolysis of a zirconium salt, (heat treatment). 
And according to the technique indicated there, it sets in a hydrolysis phase, and is a cerium (III). Even 
if it makes a salt live together In such a hydrolysis phase, i.e., the phase where it does not pass through 
the heat-treatment in atmospheric air (300 degrees C or more) A hydration zirconia particle does not 
dissolve at all with a cerium, but only a pure hydration zirconia particle is obtained, it is the process of 
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the heat-treatment after hydrolysis (heat treatment of 300 degrees C or more among atmospheric air), 
and it is shown that the Seria-zirconia solid solution generates. That is, it is pointed [ then, ] out in the 
hydrolysis phase that the Seria-zirconia solid solution is uncompoundable. 

[0006] However, although the above mentioned Seria-zirconia powder of** dries the precipitate added 
and obtained, calcinates aqueous ammonia in a cerium and a zirconium salt water solution and obtains it 
in them Thus, in order that the gel precipitate obtained may form hard coarse grain at the time of baking, 
When it becomes powder with low dispersibility with large particle size distribution, and it becomes 
what it is hard to mix with a three way component catalyst to homogeneity, therefore such a catalyst 
component was contacted to the exhaust gas of high temperature, it was what is hard to become what 
has low purification effectiveness and to be referred to as suitable as an addition component of a three 
way component catalyst. 

[0007] Moreover, although the zirconium-cerium oxide powder of the aforementioned ** sprays and 
pyrolyzes the mixed water solution of a cerium and a zirconium salt and a BET specific surface area 
considers as the multiple oxide powder of 17-23m2 / g If particle size adds greatly what has low 
dispersibility to a three way component catalyst small [ such a BET specific surface area ], homogeneity 
with a three way component catalyst will worsen, and if the catalyst component is contacted to exhaust 
gas, oxygen supply effectiveness will become low and it is not suitable as a co-catalyst. 
[0008] furthermore, the thing which has the place which is that in which the compound obtained with 
such a coprecipitation method forms hard coarse grain at the time of baking to dispersibility low 
although the coprecipitate which the multiple oxide of the aforementioned ** adds precipitants, such as 
aqueous ammonia, in the solution containing a cerium, a zirconium, and hafnium ion, and is obtained is 
calcinated and obtained - becoming - the above-mentioned ****-- it becomes what has bad oxygen 
supply effectiveness like. 

[0009] Furthermore, it generates with the zirconia particle which carried out hydrolysis generation, and a 
cerium compound, i.e., settling, and the problem which is inferior in the homogeneity of a presentation 
of the generated solid solution from the place which are heat-treatment of mixture with the thing used as 
cerium oxide and the approach of compounding the solid solution according to the solid phase reaction 
according to the contact and the thermal diffusion of both components in this mixture fundamentally if it 
puts in another way is inherent after desiccation by the approach of** which described above again. 
[0010] 

[Problem(s) to be Solved] The place which this invention makes this situation a background, succeeds in 
it in here, and is made into the solution technical problem In the phase where are in offering the Seria- 
zirconia solid-solution particle of high dispersibility excellent in homogeneity miscibility with a three 
way component catalyst which has a function as a co-catalyst, and it does not pass through the heat- 
treatment in atmospheric air of such a solid-solution particle It is in offering the technique of the ability 
compounding the Seria-zirconia solid-solution particle directly according to a simple process. 
[0011] 

[Means for Solution] And this invention is set in the gestalt which used the cerium (IV) salt and the 
zirconium salt, was made to dissolve them in an aquosity medium, and was used as the mixed salt water 
solution for solution of a writing **** technical problem. By making those salts hydrolyze in 
concurrency, the solid-solution particle of Seria and a zirconia is compounded directly, and let the 
manufacture approach of the Seria-zirconia solid-solution particle characterized by making it generate in 
this mixed salt water solution be the summary. 

[0012] Using the salt of the cerium whose valence is 4, i.e., a cerium (IV) salt, if it is in this invention, 
the water solution which comes to dissolve this and a zirconium salt is heated as a cerium salt. Thus, 
under low-temperature hydrothermal conditions a concurrency — like - hydrolysis - carrying out - 
things - hydrolysis - the back - 100 - degree C - the neighborhood ~ up to - desiccation - actuation 

- removing — atmospheric air - inside - it can set — 100 - degree C — exceeding - heat- treatment — 
nothing - the purpose - ** — carrying out - Seria - a zirconia - the solid solution - a particle ~ direct - 

- being compoundable . 

[0013] In addition, although it may realize by using a cerium (IV) salt like ****, direct composition 
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actuation of the Seria-zirconia solid-solution particle according to this invention Moreover, it replaces 
with it and is a cerium (III). Even if it uses a salt, by making the suitable oxidizer for the system of 
reaction exist The place made into the summary of this invention which the same hydrolysis reaction 
may be made to advance, can also compound the Seria-zirconia solid-solution particle made into the 
purpose, and can be set in that case Cerium (III) In the gestalt which was made to dissolve them in an 
aquosity medium and was used as the mixed salt water solution using the salt and the zirconium salt By 
making those salts hydrolyze in concurrency under existence of an oxidizing agent, the solid-solution 
particle of Seria and a zirconia is compounded directly, and it is in the manufacture approach of the 
Seria-zirconia solid-solution particle characterized by making it generate in this mixed salt water 
solution. 

[0014] Namely, cerium (III) Even if it uses a salt, an oxidizer is made to exist in the system of reaction, 
and it is a cerium (III) by it. While oxidizing and accomplishing with the gestalt of a tetravalent cerium, 
with a zirconium salt By making a hydrolysis reaction advance in concurrency, the inside of the 
conventional **** atmospheric air for the solid solution of Seria and a zirconia generating directly and 
making such the solid solution generate does not need hot to be heat treatment (baking) operated at all. 
[0015] Moreover, such a cerium (III) As an oxidizer for oxidizing a salt, pel OKUSO disulfate is 
suitably used in this invention, and it is a cerium (III) by it. Effective oxidation of a salt may be made to 
carry out. 

[0016] In addition, in the concurrency hydrolysis reaction according to writing **** this invention, by 
making said mixed salt water solution into the mixed salt concentration below 0.5 mols / L, and 
considering as such a low-concentration water solution, a hydrolysis reaction will tend to progress and, 
according to one of the desirable modes of this invention, concurrency-hydrolysis will be completed for 
a short time. 

[0017] Moreover, if it is in the hydrolysis reaction according to this invention like ****, said mixed salt 
water solution is heated under temperature lower than 300 degrees C (under hydrothermal conditions), 
said hydrolysis reaction is made to advance in it, and the Seria-zirconia solid-solution particle is made to 
generate it effectively preferably by advance of the reaction under such low temperature. 
[0018] If it is in this invention, in addition, the place for which the Seria-zirconia solid-solution particle 
you are made to generate by the technique like **** is also targetted the summary The mol presentation 
ratio of Seria and a zirconia is the solid solution of 20:80-95:5. The specific surface area in the phase of 
heat treatment of less than 300 degrees C 50m2 / g-200m2 / g, The pitch diameter of 80m2 / g-150m2 / 
g, and microcrystal preferably 2-25nm, It is 2-22nm preferably, and is in the Seria-zirconia solid- 
solution particle characterized by having the crystal phase which consists of ****** thru/or a cubic, or 
its mixture in X diffraction excluding a monoclinic system zirconia substantially. 
[0019] The Seria-zirconia solid-solution particle according to such this invention The solid-solution 
phase is maintained also by heat treatment, and it has the description which has a high specific surface 
area also at an elevated temperature. As a co-catalyst of a three way component catalyst It excels in 
homogeneity miscibility with such a three way component catalyst. By it also at high exhaust gas 
temperature The description which can demonstrate the condensation depressor effect of Seria will be 
demonstrated, and the property that absorption and emission can be performed for oxygen good also at 
exhaust gas temperature with it and can be demonstrated. [ the good therefore oxygen supply 
effectiveness in the inside of exhaust gas and ] [ low ] 
[0020] 

[Embodiment of the Invention] by the way - writing - a thing **** ~ this invention - following - 
Seria - a zirconia - the solid solution - a particle - manufacture - facing — using - having - a 
zirconium — a salt — **** — zirconium oxychloride (zirconyl chloride) — oxy-one — a sulfuric acid a 
zirconium (zirconium sulfate) ~ oxy-one ~ an acetic acid ~ a zirconium (acetic-acid zirconyl) - oxy- 
one - a zirconium nitrate (zirconium nitrate) - a zirconium chloride ~ a zirconium nitrate ~ an acetic 
acid - a zirconium - a sulfuric acid - a zirconium ~ etc. - water solubility - a zirconium - (-- IV --) - 
a salt - suitable - using - having - ******** . 

[0021] Moreover, as a cerium salt used in this invention, a valence is the salt of the cerium which is 4, 
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i.e., a cerium (IV) salt, and, specifically, can mention water-soluble salts, such as a cerium <4> sulfate 
(IV) sulfuric-acid 4 ammonium cerium (IV) nitric-acid 2 ammonium cerium (IV). In addition, it is a 
cerium (III) to use such a cerium (IV) salt in this invention. It is because it is easy to hydrolyze and 
suitable for concurrency-hydrolysis with a zirconium salt as compared with the salt, considering the 
hydrolysis rate. 

[0022] In addition, for this cerium (IV) salt, generally, extensive acquisition is a cerium (III) 
industrially. Although it is possible as the alternative to use a cerium (III) salt from the place which has 
the field more difficult than a salt In that case, it is a cerium (III) if it is. An oxidizer suitable in order to 
oxidize a salt, Pel OKUSO disulfate, such as desirable oxidizer with oxidizing power stronger than 
Seria, for example, pel OKUSO disulfuric acid ammonium, and pel OKUSO disulfuric acid sodium and 
pel OKUSO potassium disulfate, is added and blended with the mixed salt water solution before a 
hydrolysis reaction. Cerium (III) After oxidizing to a cerium (IV), if it is made to make a hydrolysis 
reaction advance, the Seria-zirconia solid-solution particle made into the purpose can be obtained. 
[0023] The start raw material like **** is used in this invention. For example, a cerium (IV) salt In the 
ratio which gives the solid-solution presentation made into the purpose with a zirconium salt It is made 
to dissolve in an aquosity medium (for the water or the water solution with which the acid etc. was 
added if needed besides usual water to also be included). It considers as a mixed salt water solution, and 
is a cerium (III). Although it is made to dissolve in the same aquosity medium as the above, a further 
predetermined oxidizer is made to add and contain and it and a zirconium salt are used as a mixed salt 
water solution if it is when using a salt Although the mixed salt concentration in such a mixed salt water 
solution (sum density of two salts) is so desirable that it is low concentration from the place which a 
hydrolysis reaction tends to advance and concurrency-hydrolysis completes for a short time Balance 
with productivity will also be taken into consideration, will be determined suitably, and, generally will 
be determined within the limits of 0.001 mols / L-0.5 mols / L. 

[0024] And although the mixed salt water solution which comes to dissolve such two salts is held in a 
pressurized container by a suitable well-known reaction container and the general target, and it is made 
to heat it by desired temperature, with a hydrolysis reaction is made to go on in concurrency by the 
bottom of a hydrothermal condition As temperature for such hydrolysis, the reaction tends to progress 
and they are high concentration and a short time by it, so that it is high. Although it is desirable from the 
place which concurrency-hydrolysis completes, if it is in this invention While the hydrolysis in low 
temperature is more desirable, a hydrolysis reaction is made to go on by the bottom of temperature 
usually lower than 300 degrees C and especially the temperature of 250 degrees C or less is adopted 
advantageously, considering the viewpoint of a manufacturing installation, as the minimum, it will 
consider as about 95 degrees C of profiles. 

[0025] Furthermore, although the Seria-zirconia solid solution produced by the concurrency-hydrolysis 
reaction using a writing **** mixed salt water solution is set in the particle condition and it distributes 
and exists in reaction mixture It is also possible to also use the reaction mixture in the condition that 
such a solid-solution particle distributed depending on the application, as it is, and to use it in the gestalt 
of the mixed liquor which the particle distributed, after removing unnecessary ion possible. Moreover, 
technique, such as an ultrafiltration, suction filtration, and centrifugal separation, is adopted for recovery 
of the precipitation particle in reaction mixture, and the technique of dehydrating and the approach of 
being adopted advantageously, and adding bases, such as aqueous ammonia, to the precipitate mixed 
liquor after coincidence hydrolysis (reaction mixture), and separating and washing are adopted 
efficiently and preferably. 

[0026] Moreover, although the need will be accept, desiccation actuation under the temperature to near 
100 degree C will be carry out by the resultant ( particle) acquired by making it such and it will be use 
for it as desiccation powder, heat treatment be still more nearly able for the particle powder after this 
desiccation to be made to be give into atmospheric air from the purpose of control of particle size and 
specific surface area by the case according to an application. 

[0027] Furthermore, the Seria-zirconia solid-solution particle according to this invention obtained in this 
way forms the solid solution partially or completely at the time of completion of the above-mentioned 
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concurrency-hydrolysis, and the check can be realized by investigating a crystal phase for the particle 
dried at 60 degrees C for example, after concurrency-hydrolysis according to an X diffraction. 
[0028] In addition, in order to raise the stability in an elevated temperature more if needed as known 
well, adding a rare earth oxide, alkali metal, alkaline earth metal, etc. will also be suitably adopted as the 
Seria-zirconia solid-solution particle according to this this invention. 

[0029] and writing - the Seria-zirconia solid-solution particle according to this invention obtained by 
making it like The mol presentation ratio of Seria and a zirconia is the solid solution of 20:80-95:5. The 
specific surface area in the phase of heat treatment of less than 300 degrees C 50m2 / g-200m2/g, And 
the pitch diameter of microcrystal is 2-25nm, and it has substantially the crystal phase which consists of 
****** thru/or a cubic, or its mixture in X diffraction excluding the monoclinic system zirconia. 
[0030] In the mol presentation ratio of such a Seria and a zirconia, specific surface area will be 
advantageously used as a co-catalyst of the catalyst for emission gas purification which are 80-150m2 / 
g preferably, and is discharged by internal combustion engines, such as an engine of an automobile, 
when the pitch diameter of microcrystal makes 2-25nm preferably the 2-22nm solid solution, 50- 
200m2 / g, and. 
[0031] 

[Example] Although the example of this invention is shown below and this invention is clarified still 
more concretely, it is a place needless to say that this invention is not what also receives any constraint 
by the publication of such an example. Moreover, it should be understood that it is what can add 
modification which becomes various based on this contractor's knowledge besides the concrete 
description further described above besides the following examples unless it deviates from the meaning 
of this invention, correction, amelioration, etc. to this invention. 

[0032] Example As an one cerium (IV) salt, it is 2 (NH4) Ce (N03)6. It uses. As a zirconium salt Using 
ZrOC12 and 8H2 O, the specified quantity of these two sorts of salts was made to dissolve in water, and 
various kinds of mixed salt water solutions were prepared so that the mole ratio of Seria might serve as 
the target presentation within the limits of 0-100 by setting the sum density of (Ce+Zr) to 0.05 mols / L. 
Subsequently, this obtained mixed salt water solution was held into the container made of fluororesin 
stored in the pressurized container made from stainless steel, stirring contents by rotating it, it heated 
and hydrolysis of 48 hours was performed at the temperature of 240 degrees C. Then, after carrying out 
solid liquid separation by centrifugal separation actuation and drying at 60 degrees C, temporary 
quenching of each of the obtained product was carried out at the temperature of 500 degrees C or 900 
degrees C. 

[0033] Subsequently, about the crystal phase of this obtained desiccation and temporary-quenching 
object, according to the X diffraction, while identifying, using the formula of debye SHIERA, the 
diameter of microcrystal was measured, silicon was further used for the standard sample, and the lattice 
constant was measured from the X-ray diffraction pattern. Moreover, while measuring specific surface 
area with the BET adsorption method, the shape of particle was observed with the transmission electron 
microscope. Furthermore, quantitative analysis of the presentation ratio of Seria/zirconia of a product 
was carried out by the tools of analysis by fluorescence X rays. 

[0034] Although the X-ray diffraction pattern about 60-degree-C dry matter obtained in this way is 
shown in drawing 1 and it of Seria 40 mol % 60-degree-C dry matter and its temporary-quenching 
article is further shown in drawing 2 Among those drawings, from drawing 1 less than [ Seria 20 mol 
% ] Becoming the independent peak at which it is admitted that the amount of the tetragonal zirconia to 
which Seria dissolved is increasing, and Seria is considered to be cubic Seria [ more than 40 mol % ] 
from drawing 1 and drawing 2 is understood as the amount of Seria increases. And since the diffraction 
peak has shifted according to a presentation, the solid-solution particle corresponding to each 
presentation is considered to generate directly by hydrolysis. Moreover, although the BET value change 
in each temporary-quenching temperature of a Seria 40 mol % and 100-mol % of a thing is shown in 
drawing 3 , after 300-degree C temporary quenching, it is 130m2 / g, and after 1000-degree-C temporary 
quenching shows the high value 40m2 / more than g, and, as for the specific surface area of a Seria 40 
mol % thing, it is guessed that the engine performance as catalyst support in an elevated temperature is 
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also high. Moreover, each diameter of microcrystal by electron microscope observation and the X 
diffraction is about lOnm, and was carrying out abbreviation coincidence, furthermore, clear from the 
result of the table, although the result of having carried out quantitative analysis of the Seria-zirconia 
presentation ratio of a product is shown in the following table 1 — as — a product — a start presentation 
and a profile - it was the same presentation. 
[0035] 





Ce 0 2 




K 


tb»fEj£ 


40. 0 


60. 


0 


80. 0 




33. 5 


5 1 . 


2 


72. 1 



[0036] Example Hydrolysis actuation of 100 degree-Cx 168 hours was performed using the mixed salt 
water solution which comes to dissolve the cerium (IV) salt prepared like the example 1, and a 
zirconium salt except having set to 0.005mol/L concentration (total quantity) which is 2 mixed salt. And 
after carrying out solid liquid separation with the ultrafiltration and drying at 60 degrees C, temporary 
quenching of each of the obtained product was carried out at 500 degrees C or 1000 degrees C. 
[0037] Although the X-ray diffraction pattern about 60-degree-C desiccation article of various mol %s 
of Seria obtained in this way is shown in drawing 4 , when Seria becomes more than 20 mol %, in there, 
it is admitted that the independent peak considered to be cubic Seria appears. In addition, if it is when 
temporary quenching of the 60-mol % of thing is carried out to Seria 20 mol % obtained by this 
example, as shown in drawing 5 R> 5, in 500 degrees C and 1000 degrees C, it is admitted, respectively 
that the independent peak of a tetragonal (cubic) zirconia and tetragonal Seria has appeared. Moreover, 
although the result of having carried out quantitative analysis of the Seria / the zirconia presentation 
ratio of a product by ICP analysis of ultrafiltration liquid in the value which counted the presentation of 
a filtration object backward is shown in the following table 2, it turns out that the product serves as a 
start presentation and the same presentation as a profile. Furthermore, each pitch diameter of the 
microcrystal by the X diffraction of 60-degree-C dry matter considered to be cubic Seria was 2-4nm. 
[0038] 





CeOj 


asms 


40. 0 


60. 0 


80. 0 




3 9.2 


58. 0 


78. 9 



[0039] Example Cerium which 6H2 O [ Ce(N03)3 and ] Becomes about the cerium (IV) salt in three 
examples 1 (III) Transpose to a salt and the mixed salt water solution is further received using the 
prepared mixed salt water solution. Pel OKUSO disulfuric-acid ammonium: (NH4) Two S208 After 
making it dissolve in the rate of each molar quantity of Seria, and this molar quantity, such a mixed salt 
water solution was heated and hydrolysis actuation of 48 hours was carried out at 240 degrees C. And 
you carried out solid liquid separation of each of the obtained product according to centrifugal 
separation, and made it dry at the temperature of 60 degrees C. 

[0040] Although the X-ray diffraction pattern of 60-degree-C desiccation article obtained in this way is 
shown in drawing 6 , it is admitted that the same phase change as an example 1 is shown so that clearly 
also from such drawing 6 . Moreover, although the result of having carried out quantitative analysis of 
the Seria / the zirconia presentation ratio of a product by analysis by the fluorescence X rays of a 
product is shown in the following table 3, it is admitted that products are a start presentation and the 
same presentation as a profile so that more clearly than the result. 
[0041] 
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[Table 3] 





CeO a t^X 




40. 0 


60. 0 


80. 0 




3 1.6 


SO. 5 


70. 4 



[0042] Example of a comparison Cerium which consists the cerium (IV) salt in one example 1 of Ce 
(N03)3 and 6H2 O (III) It transposed to the salt, and as the mole ratio of Seria was set to 0-100, after it 
prepared the mixed salt water solution, it was heated and hydrolysis actuation of 240 degree-Cx 48 
hours was performed. Solid liquid separation of each of the obtained product was carried out according 
to centrifugal separation, and it dried at 60 degrees C. 

[0043] Centering on a graphic form in case the presentation of Seria is 50-mol %, by finding out a 
zirconia and each peak of Seria, it is admitted that dissolution is imperfect and it is thought by drawing 7 
that most Seria-zirconia solid solutions are not compounded so that clearly from contrast with drawing 1 
or drawing 6 , although the X-ray diffraction pattern of 60-degree-C desiccation article obtained in this 
way is shown. Moreover, the yield of a product is Ce02 / Zr02. It sets to a mol % ratio and is Ce02. 
When a rate increases, it decreases and is Ce02. By the sample in 100-mol the case of being %, as for 
the solid-state product, only the minute amount was obtained extremely. That is, it compares with a 
zirconium (IV) salt and this fact is a cerium (III). It is shown that hydrolysis of a salt cannot advance 
very easily under a hydrothermal condition, and it is a cerium (III), considering this. It is admitted that it 
is difficult to use a salt and to compound the Seria-zirconia solid solution by hydrolysis [-like in 
parallel ] with a zirconium (IV) salt. 

[0044] Example of a comparison As a 2 cerium salt, it is a cerium nitrate (III). While using :Ce(N03)3 
and 6H2 O, as a zirconium salt Zirconium oxychloride: Using ZrOC12 and 8H2 O, the sum density of 
(Ce+Zr) is O.lmol/L, and, moreover, they are Ce02 in a water solution / Zr02. It is made for a mole 
ratio to serve as the range of 0-100. These two sorts of salts were dissolved in water, and various kinds 
of mixed salt water solutions were prepared. Subsequently, hydrolysis actuation was performed by 
holding each mixed salt water solution in the container made of fluororesin, and holding at the 
temperature of 100 degrees C for 168 hours. And solid liquid separation of the obtained product was 
carried out with the ultrafiltration, and it dried at the temperature of 60 degrees C. 
[0045] The yield of the product obtained in this way is Ce02 / Zr02. Ce02 in a mol % ratio It is 
inversely proportional to an amount and they are Ce02 / Zr02. The yield of a product decreases-like 
proportionally as a mol % ratio approaches 100/0, and it is Ce02. Most solid-state products were not 
obtained by the sample in 100-mol the case of being %. Moreover, this all CeO(s)2 / Zr02 As a result of 
an X diffraction's investigating a crystal structure for 60-degree-C dry matter obtained about the mol % 
presentation (= 100/0), by analysis are a monoclinic system zirconia altogether and according to the 
fluorescence X rays of a product, it is Ce02. It hardly contained in a product but it became clear that it 
was not dissolving. Furthermore, after carrying out temporary quenching of these samples at 600 
degrees C, as a result of an X diffraction's investigating a crystal structure, in which sample, it is a 
monoclinic system zirconia altogether and change of the crystal phase by temporary quenching was not 
seen. From this result, it is a cerium (III). When a salt is used, it is clear that the Seria-zirconia solid 
solution is not obtained. 
[0046] 

[Effect of the Invention] Without according to this invention, removing the desiccation actuation after 
hydrolysis and carrying out hot heat-treatment in atmospheric air so that clearly from the above 
explanation, the Seria-zirconia solid solution particle make into the purpose can be compound that it be 
very simple and directly, and such a Seria-zirconia solid solution particle may be advantageously use as 
a co-catalyst of the catalyst for emission gas purification discharge by internal combustion engines, such 
as an engine in an automobile. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the X-ray diffraction pattern about various kinds of 60-degree-C dry 
matters obtained in the example 1. 

[Drawing 2] Although temporary quenching of Seria 40 mol % 60-degree-C dry matter obtained in the 
example 1 and it was carried out at different temporary-quenching temperature, it is drawing showing an 
X-ray diffraction pattern. 

[Drawing 3] It is the graph which shows the relation of the temporary-quenching temperature and the 
BET specific surface area value in each Seria 40 mol % or 100-mol % of sample. 
[Drawing 4] It is drawing showing the X-ray diffraction pattern of the various desiccation articles 
obtained in the example 2. 

[Drawing 5] Temporary-quenching temperature about a Seria 20 mol % article and a 60 mol % article 
acquired in the example 2: It is drawing showing the X-ray diffraction pattern of a thing (500 degrees C 
and 1000 degrees C). 

[Drawing 6] It is drawing showing the X-ray diffraction pattern about the various products obtained in 
the example 3. 

[Drawing 7] It is drawing showing the X-ray diffraction pattern about the various products (60-degree-C 
desiccation article) obtained in the example 1 of a comparison. 
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■feiJ^A (IV) tt±i,r. (NHt > t Ce (NO., > 



1MI2 0 0 1-348223 

8 H, OtfBO-C, (C e + 2 r > ®SiHftfc#0. 0 
5 **/ L&ttQ, fi->fe «J T 0 - 1 0 0 © 
J&@FTC\ BWCAttia-SJ^K. £n*b2fS<Efe<D 

L/C. 2 4 0 a C«ttr. 4 8 If* -7 
fc. *o>ik, *©»&nfc4»S«i*. wit>» ACrfM 

Hfficj:QMMiu eoxxiasLfcft. 5001c 

*ft:i;*9 0 0 WWTCBttbfc. 
[ 0 0 3 3] CCDft fcnfcffci* • fiKUcsttl 

♦BCOI^-C, X£BtfKJ:9, B]*f4-#, X$a@#r 

fttHCr*-*, 

QllUfc, WC, 4.«tt<C'*fe l Jr/^ar.7flDj|I.« 
tt*. ^*Xai<<:j:47>tiT^Cj:o 4 C«S»ffi0A:o 
[ 0 0 3 4 ] *••< l/ff#6tiA:6 0 Xte^K-^rQ 
XMBMrBM. ■ 1(C«U H2K«, Etc. *»J7 

it. *ftt>0>®<01 fe, B 1 J: 0 , * r 2 0 *^««Jl 

Teat, *ij7S#tt*?4um*. ^ur^asofe 

jE^rfi^^ 3 - 7Ofi^9»0 r I * 4 C t &m> hti, 
* ! t m Z , ■b'J 7^4 0 «AKCLb<C 4dC * 
r. fi*a-b'J74*>l€>tl4^*^->4«f4C4 

f&UAflttfWtt^, eai«l/C^4^4*^6 
n4©r*4. B3(Ctt, ■b'J74 0**Haof 
1 0 0^^®4>O(0»|gj&Sa[r'©BE TH©*(t^ 

It. 3 0(iW»^»r, 13 0m 1 /ge* 
♦} *fc 1 0 0 O a C«K04> v 4 0 o 1 /t'tltoc*^ 
SS'ea>*«Bf*i or©tM«»*fr»c t# 

*rK«fc4tt«i L att, ^lOiunr, «HRO 

r i »*. ice . fea«w>b 'J 7 - *->^ ^ ^ 7a*tt «* 

TiBSUC^T^. *O&0#gdP 

[0 03 5 3 
Ml] 
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4 0. 0 


60. 0 


80. 0 




3 3. 5 


61. 2 


7 2. 1 



[ 0 0 3 6] 2 

*K*. AikMi^ntKcu-cnHi/te. -fey** (iv> 

Si ^ ~ ■> Afc*jg»? Lr X ft «H«4fcfcMC«nc * 

r . i o o •cx 1 6 q miwto&imwt tfiat -> fc a 

OHMli. eOXftCMl'fcft. 50 ox;* /eld: 1 
[003?] fc< UXmhtxtct U 7WMXMM>* 
*CKfcl'T. -fe 'J 7#2 0*JUtffcLL±ft*C iKJ: 



5 icnzn&to < , tn«ft, 5 0 0 •cst.v 1 0 0 0 v 

tckvx* jE#B ^3^7, 1***^7 

.«a©"fe y r/t j .'U3^7ffl.«th*. HVHtiuto i c 
». a»ffl.*t*iBia*fta.«ift->rw*ci^ $ 

»c. i*S-bU7i^^n^6 0 i C*iS«!O 
XflB*r£J:*lHm>748(i. Wifc2-*4n*r 

[0 03 8] 
[*2] 





CdO t 


tt«U 


40. 0 


60. O 


80. 0 




3 0. 2 


S3. O 


78. 9 



[0 03 91 XIM 3 

AHlUKCtttfft^V^A <iv> **. Ce (NO, > 
, • 6H, oat«*y«?A<ni) ax. gas 

JtfU-C, ^.'l'=r?yzlBi7>t^'?A; (NH, >, 
S, 0, *tf70***A&H**B4>flSft:*l* 

r. £ 4 0 W4 8 HMlCDifpk^JBttff «r jOftLfc. * 

HMu eowMtwutw*. * 



K [ 0 0 4 0 ] *■< t#r» 6h&6 0'CltiUM>X«SIB«r 
HBt, BeK*?**, *©J: VjrB6*&<>9!*rt>ft 

J: D B>l&*ft$B < , i.»a«^a^l6£<!:^IBSl5]«^a« 

[ 0 0 4 1 ] 
[S3] 





C*O t *A>% 




40. 0 


8 0. 0 


80. 0 




31. 8 


60. 6 


70. 4 



[0 04 2 ] H4M 1 

*»Wl«c*»**y9A (iv> St. Ce <NO, ) 
•J 7©*.'Uft#0- 1 0 0 tt*b& * (Cl/C, 

MMom *ntirt!kor. 240*0x488$ 

[0043] ■ LXftZtxtcQdXteiS&O) 



XMBKB*t9f (>«>r*&^ B 1 £<C*ttt 
©Be****:. Wai7a»t 'J 7fl>*n* p ft<Dtr 

nxi^ft^t>«i#A^n* 0 *fc. ±.«iM>fts(*, 

CeO, /ZrOi <D*W*tfcK:*i<r>'C, CeO< 

ft4£. «4>U. CeOj #t 1 0 0 WHO® 

mo&ftxit. m&&aMwt. a^c»«i/^»%nft 
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eu. ■fey^Adii) ttcDM*»j»K. ***sh*-rc*> *o krk * mmwomt\mht\uiP -j fc. CO 

Qc^^ox. *»;$a<h!> aLt««or. *ur -i>*3irB8*W6W^ci8, wzfrx*> 

mtt<*9Ji?C&J8?&C iti, HIB-CA&C t;»«8» [ 0 0 4 6] 

&ft«4>'Cft«. [SBGWi*} Ob©BB*&B6*<«*<C. *m 

i o o 4 4 ] ittM 2 jctfctu*, m*fimtwmm'EW£^x. 

ttf^Biil/C, MB* "J -5 A ail) ;Ce <N tt«»Oftttf»ai**«IT6C4a:<, 

O, >.. -6H, Q&m^*— y*a-$Afc±l# 10 *)7-i»l3-7mfe#Wim-&* Bttrtt«c. fi^ 

ftf. sT+VliWaiW: ZrOC I, -8H, B»K£flW*C 4#a**<P-C*0 . ZOX. 

0*flfc*r, <Ce + Zr >fl>dfHMG*0. i*.'i/ wt'jr-^a^rBWWttW liWKtm 

H#0^lOO©«H4«c*J:f>K:i/ , C, *n62B0> <to«*M±l/C, wwcw^ng^r^i, 

U-C, MBIlAB^BtaMUfc. * [BfiGHMttcKti] 

t^C. ^n^tiC«*a*»?S4^jR4SJIS»«B^JR* [B 1 1 *BW 1 Kfcucff &4afcS«M>6 O'CSfcHfc 

u i o o •coD3s*£r* 1 6 8BSWff»r*c t««fc«) * swcoxBBiSBBfeW at?**. 

in*»iiatffi:tfft-7fc. «i/c, «©»6nfc*«* [02] jairt i cc*i<B*ftfe. *«74 0*jw« 

fc, 20 i^XfleffBSt^fBr*^ 

[0045] *<otr»fenfe4.«»c*uttt. Ceo [03] *yr40*Jw*fci*ioo*A«©wft 

1/ . C e Oa / Z r Oi <D* J Utftt** . 1 0 0 / 0 tdiS ? 7 *C* *. 

PKK^nr. w^mKK4> i/c . ce [S4] ifctepi 2 cc a i *-c « s Ktett a® xtua 

O, dnoo^^i^t^. H<*£&*8l«& ira»***B'C** # 

eS1»&ntt>>-»fc. *fc. CO^CeO, /ZrO, * [05] JfM&e*H*Tff6ftfc* "J72 0***4 

JUMBA (=10 0/0 > K-n*Tf»6nfc 6 0 -OteB fitf 6 0 ' 5 0 0 *C. 1 0 

X«BKKJ:*Jttft»a*B^W*«, m 0 0 4 C<OfcTOXW0$«r^@X'*)6o 

ai^airt**), ttt«W>tt*X«CCj:*»tft? [B6] |«BWl3CC*Jl-Tff&nfcS»4««JK^lit: 

j*. ceo, a. **iwcfe<irdwsnt:*5^r. ®fc 30 oxesetta««:%rB a c*&. 



[03] 



[06] 
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[07] 



•<eOr 

o«to» 




a/ft 



F * - A } 4D048 AA06 M13 M18 AB01 A602 
BA08X BA19K BA41X 6A42X 
4GG48 AA03 A602 AG08 ADD3 AD06 
AE05 

4C059 AA02 M03 AA08 M09 BA05A 
BW5B EA05C BB04A 6604 B 
BB06A 6BQ6B BCAJK 6C43B 
BC43C 6C53A BC516 6C51C 
CA03 CA09 EC02X EC03X 
EC22X FB09 
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